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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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6
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24" RCP-IV 24" RCP-IV
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RETAIN

RETAIN

RETAIN
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2:
12:1 D

B

b

LATERAL BASE DITCH
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Ground 

Natural

Slope

Fill

( Not to Scale)
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2:1
D

B

b

d
2:
1 1"/Ft.

FROM -L- STA. 831+72 TO STA. 832+60 LT
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Max. d= 1.0 Ft.
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Ground
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Slope
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LS=Ditch Slope
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2'
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0
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M
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0
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M
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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T
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WILL REQUIRE CLEANOUT FOR REUSE
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TOP OF PIPE
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PIPE WALLS
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2
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2
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2112

2
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2
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2
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8
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0
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0
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0
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0
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0
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4
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0
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0
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4
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6
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6
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2158
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2160

2160
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2170
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2174
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0
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2182
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2186

2
18
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2
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8
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0
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19

0
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2
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2
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2
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2
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2
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2
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2
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2
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2
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3
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2
3
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2
2
3
4

2
2
3
4

2
2
3
6

2
2
3
8

2
2
4
0

2
2
4
2

2
2
4
4

MTL

MTL

MTL

MTL

MTL

MTL

MTL

CMB

SOIL

EXPRESSWAY CURB & GUTTER

EXPRESSWAY CURB & GUTTER

I-26  WB  BST

I-26  EB  BST

BST

BST

BST

BST

BILTMORE FARMS, INC.

DB 1222 PG 645

BILTMORE FARMS, INC.

DB 1222 PG 645

EXISTING R/W

EXISTING R/W

EXISTING R/W

EXISTING R/W

48" WW W/ 1SBW

48" WW W/ 1SBW

48" WW W/ 1SBW

48" W
W W/ 1S

BW

48" WW W/ 1SBW48" WW W/ 1SBW

BL-
22

GPS
-10

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.

CONC CONC

CONC

CONC

CB

12
" C

M
P

INV=2101.21'

INV=2049.95'

INV=2065.85'

INV=2079.94'

15
" C

M
P

12
" C

M
P

INV=2110.77'

TOP=2106.14'INV=2101.75'

15
" 

C
M

P

INV=2108.24'

INV=2101.65'

15
" C

M
P

INV=2121.59'

INV=2121.90'

TOP=2126.75'

TOP=2148.5
9'

TOP=2147.7
9'

18
" C

M
P

INV=2141.85
'

INV=2142.7
8'

15" CMP

INV=2149
.92'

INV=2100
.06'

INV=2
159
.68
'

INV=2
159
.61
'

INV=2
161
.06
'

TOP=2
166
.55
'

DI

DI

DI

DI

15
" C

M
P

3
0
" C

M
P

INV=2077.73'

INV=2093.54'

HW

HW

SPRING

DA = 6.3 Ac

DA = 9.0 Ac

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

C

F

C

C

C

C

C

C

C

C

C

C

C

F
C

F

F

F

F

F

F

C

C C C

C

C

C

F

F
F

F

F

F

F

F
C

C

C

C

1055+00 1056+00 1057+00 1058+00 1059+00 1060+00 1061+00 1062+00 1063+00
1064+00

1065+
00

1066+
00

1067
+00

106
8+

00

1055+00 1056+00 1057+00 1058+00 1059+00 1060+00 1061+00 1062+00 1063+00
1064+00

1065+
00

1066+
00

1067
+00

106
8+

00
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0
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0
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0
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0
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0
2

0
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0
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0
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0
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0
2

0
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0
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0
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CONCRETE BARRIER
DBL. FACED MEDIAN 

PROP. GUARDRAIL

PROP. GUARDRAIL

4
8
'

11
'

13
'

4
8
'

4
8
'

12
'

4
8
'

CONCRETE BARRIER
DBL. FACED MEDIAN 

12
'

FDPS

FDPS12
'

FDPS

12
'

FDPS

12
'

FDPS

FDPS

FDPS

FDPS

12
'

50:1

FDPS11
'

13
'

FDPS

+
0
0
.0

0

+
5
0
.0

0

TAPER

SHOULDER

PAVED

12
'

FDPS

FDPS12
'

300.00' LT
+00.00 -L-

BM #23

(+) 4.9000

Roadway Grade

(+) 4.9000

Roadway Grade Roadway Grade

(+) 4.0000

Road
way 

Grad
e

(+) 4
.000

0

1062+00

(+) 4.9
000

Roadwa
y Grade

(+) 4.9000

Roadway Grade

1'

3'

5:1 5:
1

13'

0.1'

3'
2:1 2:

1

12'

DRY

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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V
IS
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

21

7
/
19
/
2
0
17

I
4
4
0
0

C
_

R
D

Y
_
P

S
H
_
S
1
6
.d

g
n

8
:4

3
 

A
M

7
/
1
9
/
2
0
1
7

  DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-
L
2
-
 
S
T
A
 
10

5
5
+

0
0
.0

0

M
A

T
C

H
L
IN

E
 
S

H
E
E
T
 
3
0
 

-
L
2
-
 
S
T
A
 
10

6
8
+

5
0
.0

0

M
A

T
C

H
L
IN

E
 
S
H

E
E
T
 
3
2

NAD 83

I-4700

REMOVE

R
E

M
O

V
E

R
E

M
O

V
E

R
E

M
O

V
E

R
E

M
O

V
E

REMOVE

R
E

M
O

V
E

REMOVE

SEE DETAIL B

2' LAT. BASE DITCH

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

18" RCP-IV

18
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

2
4
" R

C
P
-
IV

15
" R

C
P
-
IV

18" 
RCP-IV

BERM GUTTER
PROP. SHOULDER

BERM GUTTER
PROP. SHOULDER

1055+00.00 RT -L-

BEGIN SBG STA.

1055+00.00 RT -L-

BEGIN SBG STA.

15" R
CP-IV

15" RCP-IV

TRENCHLESS INSTALLATION

0.375" WALL THICKNESS

30" WELDED STEEL PIPE

2:
12:1 D

B

b

1"/Ft.

b= 5.0 Ft.

B= 4.0 Ft.

Min. D= 2.0 Ft.

Ground 

Natural

Slope

Fill

LATERAL BASE DITCH
( Not to Scale)

DETAIL A

2 ELBOWS

18" CSP W/

2 ELBOWS

30" CSP W/

FROM -L- STA. 1058+50 TO STA. 1061+50, LT.

SEE DETAIL A

4' LAT. BASE DITCH

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM -L- STA. 1055+50 TO STA. 1058+50, LT.

DETAIL AA

b= 5.0 Ft.

B= 4.0 Ft.

Max. d= 1.0 Ft.

Min. D= 2.0 Ft.

Type of Liner= PSRM

Ground

Natural

Slope

Fill

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM -L- STA. 1060+26 TO STA. 1063+50, RT.

DETAIL BB

b= 5.0 Ft.

B= 2.0 Ft.

Max. d= 0.5 Ft.

Min. D= 1.5 Ft.

Type of Liner= PSRM

Ground

Natural

Slope

Fill

145 SYGF

SEE DETAIL BB

2' LATERAL BASE DITCH

270 SYGF

SEE DETAIL AA

4' LAT. BASE DITCH

IN STREAM BED)
TO BE PLACED 
(NO RIPRAP IS 
EST. 17 SYGF
EST. 7 TONS
CLASS 'I' RIPRAP

EST. 7 SYGF
EST. 2 TONS
CLASS 'B' RIPRAP

SEE DETAIL B

2' LAT. BASE DITCH

SEE DETAIL F

SPEC. LAT. 'V' DITCH

VAR.

S
L
O

P
E

U
T

C

5.0' 5.0'

D
2:1

S
T
A

K
E

L
O

P
E

S

( Not to Scale)

BERM DITCH

10.0' V.C.

FROM -L- STA. 1063+75 TO STA. 1066+50

4.0'

DETAIL C

2.0'

Max. d=0.5 Ft.

Min. D=1.5 Ft.

Type of Liner= PSRM

d

Geotextile

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

2:1
D

FROM -L- STA. 1066+00 TO STA. 1066+75, RT.

Min. D= 1.5 Ft.

DETAIL F

Ground

Natural

Fla
tte
r2:

1 o
r

Slope

Fill

90 SYGF

SEE DETAIL C

BERM DITCH

FROM -L- STA. 1055+00 TO STA. 1060+25, RT.

LATERAL BASE DITCH
( Not to Scale)

DETAIL B

2:
12:1 D

B

b

1"/Ft.

b= 5.0 Ft.

B= 2.0 Ft.

Min. D= 1.5 Ft.

Slope

FillGround 

Natural

EST. 71 SYGF

EST. 35 TONS

SEE DETAIL FF

SPEC. LAT. 'V' DITCH

EST. 45 SYGF

SEE DETAIL EE

2' SPEC. LAT. BASE DITCH

EST. 40 SYGF

SEE DETAIL C

BERM DITCH

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

D
d

2:1

FROM -L- STA. 1067+75 TO STA. 1068+50, RT.

DETAIL FF

Max. d= 1.0 Ft.

Min. D= 1.5 Ft.

Type of Liner= Class 'B' Rip-Rap

Slope

Fill

Fla
tte
r4:

1 o
r

Ground

Natural

Geotextile

d

2:1

B

D

( Not to Scale)

Fla
tte
r2:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM -L- STA. 1066+76 TO STA. 1067+75, RT.

Slope

Fill

DETAIL EE

B= 2.0 Ft.

Max. d= 1.0 Ft.

Min. D= 1.5 Ft.

Type of Liner= Class 'B' Rip-Rap

Ground

Natural

Geotextile

 MATERIAL

FLOWABLE

FILL W/

R
E

M
O

V
E
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2
19

8

2198
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2
19

8

2198

2
19

8

2198

2
19

8

2200

2200

2200
2200

2200

2200

2200

2
2
0
0

2200

2200

2200

2200

2200

2200
2200

220
0

2200

220
0

2
2
0
0

220
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2200

2200

2200

2200

2
2
0
0

2200

2200

2
2
0
0

2
2
0
0

2
2
0
0

2200

2202

2202

2202

2
2
0
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2202
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2
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2
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BERM GUTTER
PROP. SHOULDER

SEE DETAIL D

WALL GUTTER BEHIND WALL
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343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.
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15" CSP W/ 2 ELBOWS

15" CSP W/ 2 ELBOWS

24" CSP W/ 2 ELBOWS

R
E
T
A
IN

R
E
T
A
IN

REMOVE

REMOVE

REMOVE

REMOVE

R
E
T
A
IN

FLOWABLE MATERIAL

FILL W/

REMOVE

REMOVE

2 EL
BOWS15" C
SP W

/

EST. 5 SYGF
EST. 1 TONS
CLASS 'B' RIPRAP

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15" RCP-IV

15" RCP-IV

15
"
 
R
C

P
-
IV

2
4
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15" RCP-IV

15" RCP-IV

15" R
CP-IV

15" RCP-IV

EST. 
7 SY

GFEST. 
2 TO

NSCLASS
 I RIP

RAP

EST. 12 SYGF
EST. 4 TONS
CLASS I RIPRAP

EST. 260 SYGF

EST. 185 TONS

SEE DETAIL H

TOE PROTECTION

BERM GUTTER
PROP. SHOULDER

BERM GUTTER
PROP. SHOULDER

BERM GUTTER
PROP. SHOULDER

BERM GUTTER
PROP. SHOULDER

SEE DETAIL L

BASE DITCH

STANDARD

SEE DETAIL D

WALL GUTTER BEHIND WALL

1100+50.00 RT -WBL- 
BEGIN SBG 

END WALL GUTTER 

1102+25.00 LT -EBL-

BEGIN SBG STA.

TRENCHLESS INSTALLATION
0.375" WALL THICKNESS
24" WELDED STEEL PIPE

FLOWABLE MATERIAL

FILL W/

TRENCHLESS INSTALLATION
0.50" WALL THICKNESS
30" WELDED STEEL PIPE

TRENCHLESS INSTALLATION
0.375" WALL THICKNESS
24" WELDED STEEL PIPE

15" CSP W/ 2 ELBOWS

SEE DETAIL P

2' LAT. BASE DITCH

MATERIAL

FLOWABLE

FILL W/

FROM -WBL- STA. 1095+00 TO STA. 1100+50, RT.

DETAIL D

BEHIND RETAINING WALL
CONCRETE DITCH

~

SEIRAV

1:2

( Not to Scale)

GROUND
NATURAL

WALL
RETAINING

BREAKER
BOND

B= 2.0 FT.
D= 1.0 FT.

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM -EBL- STA. 1105+51 TO STA. 1106+65, LT.

DETAIL PP

b= 5.0 Ft.

B= 2.0 Ft.

Max. d= 0.50 Ft.

Min. D= 2.0 Ft.

Type of Liner= PSRM

Ground

Natural

Slope

Fill

55 SYGF

SEE DETAIL PP

2' LAT. BASE DITCH

105 SYGF

SEE DETAIL C

BERM DITCH

VAR.

S
L
O

P
E

U
T

C

5.0' 5.0'

D
2:1

S
T
A

K
E

L
O

P
E

S

( Not to Scale)

BERM DITCH

10.0' V.C.

FROM -EBL- STA. 1106+65 TO STA. 1109+13.21, LT.

4.0'

DETAIL C

2.0'

Max. d=0.5 Ft.

Min. D=1.0 Ft.

Type of Liner= PSRM

d

Geotextile

FROM -WBL- STA. 1103+00 TO STA. 1104+30, RT.
FROM -EBL- STA. 1095+43.86 TO STA. 1096+25, LT.

Fil
l S
lo
pe

4:
1 
or
 F
la
tte
r

b= 6.0 Ft.
d= 1.5 Ft.

Type of Liner= Class 'I' Rip-Rap

b

DETAIL H

Ground

Natural

( Not to Scale)
TOE PROTECTION

d

Geotextile

EST. 12 SYGF

EST. 4 TONS

CLASS 'I' RIPRAP

IN STREAM BED)
TO BE PLACED 
(NO RIPRAP IS 
EST. 17 SYGF
EST. 7 TONS
CLASS 'I' RIPRAP

EST. 22 SYGF
EST. 11 TONS
CLASS 'I' RIPRAP

EST. 6 SYGF
EST. 2 TONS
CLASS 'B' RIPRAP

EST. 7 SYGF
EST. 2 TONS
CLASS 'B' RIPRAP

EST. 15 SYGF
EST. 7 TONS
CLASS 'I' RIPRAP

2:
12:1

D

( Not to Scale)

d

STANDARD 'V' DITCH

FROM -WBL- STA. 1102+75 TO STA. 1103+70, LT.

DETAIL O

Max. d= 1.0 Ft.

Min. D= 2.0 Ft.

Type of Liner= PSRM

Ground

Natural

Ground

Natural

55 SYGF

SEE DETAIL O

STANDARD 'V' DITCH

65 SYGF

45 TONS

SEE DETAIL H

TOE PROTECTION

SEE DETAIL G

SPEC. LAT. 'V' DITCH

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

2:1
D

FROM -WBL- STA. 1115+50 TO STA. 1116+00, RT.

Min. D= 1.5 Ft.

DETAIL G

Ground

Natural

Fla
tte
r2:

1 o
r

Slope

Fill

FROM -EBL- STA. 1103+80 TO STA. 1105+50, LT.

LATERAL BASE DITCH
( Not to Scale)

DETAIL P

2:
12:1 D

B

b

1"/Ft.

b= 5.0 Ft.

B= 2.0 Ft.

Min. D= 2.0 Ft.

Ground 

Natural

Slope

Fill

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

-WBL- STA. 1107+34, RT.

DETAIL L

B= 3.0 Ft.

Min. D= 3.0 Ft.

Ground

Natural

Ground

Natural

W/ 24" RCP
COLLAR & EXTEND

O
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

7
/
19
/
2
0
17

I
4
4
0
0

C
_

R
D

Y
_
P

S
H
_
S
1
6
.d

g
n

8
:4

3
 

A
M

7
/
1
9
/
2
0
1
7

  DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-
L
3
-
 
S
T
A
 
12

0
2
+

0
0
.0

0

M
A

T
C

H
L
IN

E
 
S

H
E
E
T
 
4
1 

-
L
3
-
 
S
T
A
 
12

15
+

0
0
.0

0

M
A

T
C

H
L
IN

E
 
S

H
E
E
T
 
4
3

32I-4700

HWREMOVE

REMOVE

REMOVE

REMOVE

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

18" RCP-IV

15
"
 
R
C

P
-
IV

15" RCP-IV

4
2
" 

RC
P-
IV

EST. 245 SYGF

EST. 110 TONS

SEE DETAIL H

TOE PROTECTION

BERM GUTTER
PROP. SHOULDER

BERM GUTTER
PROP. SHOULDER

REMOVE

REMOVE

1206+75.00 RT -L-

BEGIN SBG STA.
2 ELBOWS

15" CSP W/ 
2 ELBOWS
15" CSP W/ 2 ELBOWS

15" CSP W/ 

F
L
O

W
A

B
L
E
 

M
A

T
E
R
IA

L

F
IL

L
 

W
/

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM -L- STA. 1205+30 TO STA. 1207+00, LT.

DETAIL KK

b= 5.0 Ft.

B= 4.0 Ft.

Max. d= 1.0 Ft.

Min. D= 1.5 Ft.

*When B is < 6.0'

Type of Liner= Class "B" Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE
d

2:1

B

D

( Not to Scale)

Fla
tte
r2:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM -L- STA. 1207+00 TO STA. 1209+50, LT.

Slope

Fill

DETAIL K

B= 4.0 Ft.

Max. d= 1.0 Ft.

Min. D= 1.5 Ft.

Type of Liner= Class "B" Rip-Rap

Ground

Natural

Geotextile

EST. 23 SYGF
EST. 10 TONS
CLASS I'' RIPRAP

EST. 5 SYGF
EST. 1 TONS
CLASS 'B' RIPRAP

EST. 5 SYGF
EST. 1 TONS
CLASS 'B' RIPRAP

IN STREAM BED)
TO BE PLACED 
(NO RIPRAP IS 
EST. 30 SYGF
EST. 13 TONS
CLASS 'I' RIPRAP

FROM -L- STA. 1213+50 TO STA. 1215+00, LT.
FROM -L- STA. 1202+00 TO STA. 1205+25, LT.

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

b= 6.0 Ft.
d= 2.0 Ft.

Type of Liner= Class 'B' Rip-Rap

b

DETAIL H

Ground

Natural

( Not to Scale)
TOE PROTECTION

d

Geotextile

EST. 95 SYGF

EST. 40 TONS

SEE DETAIL H

TOE PROTECTION EST. 150 SYGF

EST. 70 TONS

SEE DETAIL KK

4' LATERAL BASE DITCH

EST. 215 SYGF

EST. 95 TONS

SEE DETAIL K

4' SPECIAL LATERAL BASE DITCH

O

O

O

REMOVE

3
6
"
 
R
C

P
-
IV



INV=2136.96'

INV=2120.41'

4
2
" 

C
M

P

DATUR, FO

D
A

T
U

R

2120

2
12

0

2
12

2

2124

2124

2126 212
6

2
12
6

2
12

6

2
12

6

2128

2128

2
12

8

2
12

8

2
12

8

2130

2130

2
13

0

2130

2130

2
13
0

2
13

0

2
13

0

2130

2132

21
32

2132

2132

2132

2
13

4

2134

2134

2134

2134

2134

2
13
6

2136

2136

2136

2136

2
13

6

2
13

8

2
13
8

2138

2138

2
13

8

2138

2138

2
13

8

2140

2140

2140

2140

2140

2140

2140

2140

2140

2
14

0

21
40

2
14

0

2142

2142

2
14

2

2142

2142

2142

2
14

2

2144

2144

2144

2144

2
14

4

2
14

4

2
14

4

2146

2146

2146

2146

2146

2146

2
14

6

2
14

6

2
14

6

2148

2
14

8

2148

2148

2
14

8

2148

2
14

8

2
14

8

2150

2150
2150

2150

2150

2150

2150

2150

2
15

0

2150

2
15

0

21
50

215
0

2
15

0

2150

2150
2150

2152

2152

2152

2152

2
15

2

2152

2152

2
15

2

2152
2152

2
15

2

2
15
2

2
15

2

2
15

4

2154

2154

2154

2154

2154

2154

2154

2154

2154

2154

2154

2154

2
15

4

21
54

2154

2154

21
54

2
15

4

2
15

4

2
15

4
2
15

4

2
15

4

2
15

4

2156

2156

2156

2156

2156

2156

215
6

2156

2156

2156

2156

2
15

6

2156

2156

2156

2156

2
15

6

2156

2
15

6

2156

2158

2158

2158

2
15
8

2158

2158

2158

2158

2
15

8

2158

21
58

2
15

8

2158

2158

2158

2158

2158

2158

21
58

2158

2158

2158

215
8

2158

2158

2158

2158

2
15

8

2160

2160

2160

2160

2160

2160

2160

2160

2160

2160

2160

2
16

0

2
16

0

21
60

2160

2
16

0

2
16

0

21
60

2160

2160

2160

2160

2160

2160

2160

2160

2160

2160

2
16

0

2160

2160

2160

2160

2160

21
60

2
16

0

2160

2160 2160

2160

2160

21
60

2160

2160

2160

2160

2160

21602160

2160

2160

2160 2160

2160

2160

2162

2162

2162

2162

2162

2162

2
16

2

2162

2
16

2

2
16

2

2162

2
16

2

2162

2162

2162

2
16

2 2162

2162

2162

2
16

2

2162

2164

2164

2164

2164

2164

2
16

4

2
16

4

2164

2
16

4

2
16

4

21
64

2164

21
64

2164

2164

2164

2164

2164

2164

2164

2164

2164

2
16

4

2166

2166

2166

2166

2166

2
16

6

2
16

6

2166

2
16

6

2
16

6

2166

21
66

2166

2
16

6

2166

2166

2166

2166

2166

2166

2168

2168

2168

2168

2168

2
16
8

2
16

8

2
16
8

2
16

8

2168

21
68

2168

2
16

8

2168

2168

2168

2168

2168

2168

2170

2170

2170

2170

2170

2170

2170

2170

2170

2170

2
17
0

2
17

0
2
17

0

2170

2
17

0

2
17

0

2
17

0

2
17

0

2170

2170

2170

21
70

2170

2
17

0

2
17

0

2170

2
17

0

2170

2170

2170

2170

2170

2170

2170

2170

2170

2170

21
70

2172

2172

2172

2172

2172

2
17

2

2
17

2

2
17

2

2
17

2

2172

2172

2172

217
2

2
17

2

2172

2172

2172

2
17

2

2172

2172

2
17

2

2174

2174

2174

2174

2
17

4

2
17

4

2
17

4

2
17

4

2
17

4

217
4

21
74

2174

2
17

4

2174

2174

2
17

4

2174

2176

2176

2176

2176

2176

2
17

6

2
17

6

2
17

6

2
17

6

2176

217
6

2176

2176

21
76

2176

2
17

6

2176

2178

2178

2178

2178

2
17

8

2
17

8

2
17

8

2
17

8

2
17

8

2178

2178

2178

217
8

21
78

2
17

8

2178

2180

2180

2180

2180

2180

2180

2180

2180

2
18

0

2
18
0

2
18

0

2
18

0
2
18

0

21
80

2
18

0

2180

2180

2180

2180

2180

2180

2180

2
18
0

2
18

0

2
18

0

2182

2182

2182

2182

2182

2
18

2

2
18

2

2
18

2

2182

2182

218
2

2182

2
18

2

2184
2184

2184

2184

2184

2
18

4

2
18

4

2
18

4

2184

2184

2184

2
18

6

2
18

6

2186

2186

2186

2186
2186

2
18

6

2188

2188

2188

2188

2
18

8

2
18

8

2
18

8

2
18

8

2188

2
18

8

2190

2190

21
90

2
19

0

2190

2190

2190

2190

2190

2190

2190

2
19

0

2
19

0

2
19

0

2
19

0

2190

21
90

2
19

0
2
19

0

2
19

0

2
19

2

2
19

2

21
92

2192

2192

2192

2
19

2

2
19

2

2
19

2

2
19

2

2
19

2

2
19

2

2192

2
19

2

2
19

2

2
19

4
2
19

4

219
4

2194

2194

2194

2
19

4

2
19

4

2
19

4

2
19

6

2
19

6

2196

2196

2196

2
19

6

2
19

6

2
19

6

2
19

8

2
19

8

219
8

2198

2198

2198

2
19

8

2
19

8

2
2
0
0

2
2
0
0

2
2
0
0

2
2
0
0

2200

2200

2200

2200

2200

2
2
0
0

2
2
0
0

2
2
0
0

2
2
0
0

2
2
0
0

2
2
0
2

2
2
0
2

2
2
0
2

2202

2202

2
2
0
2

2
2
0
4

2
2
0
4

2204

2204

2204

2
2
0
4

2
2
0
4

2
2
0
6

2
2
0
6

22062206

2
2
0
6

2
2
0
6

2
2
0
8

2
2
0
8

2208
2208

2208

2
2
0
8

2
2
0
8

2
2
0
8

2
2
0
8

2
2
10

2
2
10

2
2
10

221
0

2
2
10

2
2
10

2
2
10

22
10

2
2
10

2
2
10

2210

2
2
10

2
2
10

2210

2
2
10

2
2
10

2210

2
2
10

2210

2
2
10

22
10

2212

2
2
12

2212

22
12

2
2
12

2212

2
2
12

30
" C

&G

BST

BST

60" CONC

1SBKBUS

60" CONC

WD

LT

LT

LT

LT

MTL

MTL

30" C&G

30" C&G

30" C&G

30" C&G

60" CONC

LT

LT

LT CONC

BST

BST

BST

1SBKBUS

1SBKBUS

MTL

MTL

MTL

MTL

MTL

10
' G

R

72" CHL

30" C&G

30" C&G
SS

LIFT
STA

INV=2195.35'

INV=2185.16'

INV=2179.79'

INV=2186.96'

8" PVC

8" PVC

TOP=2187.54'

TOP=2190.93'

TOP=2200.33'

8
" P

V
C

8
" P

V
C

8" 
PVC

6" PVC

TOP=2160.81'
INV=2155.31' (8")
INV=2156.51' (6")

TOP=2159.97'
INV=2149.07'

TOP=2178.02'
INV=2173.47'

I-26  EB  BST

WEST RANGE, LLC

DB 2163 PG 847

RIDGEFIELD INVESTMENTS, LLC

DB 2407 PG 312

PB 55 PG 187

RIDGEFIELD INVESTMENTS, LLC, ETAL

DB 2395 PG 592

RIDGEFIELD BUSINESS CENTER

PROPERTY OWNERS ASSOCIATION, INC.

DB 1773 PG 575

EXISTING R/W

EXISTING R/W

EXISTING R/W

EXISTING R/W

48" WW W/ 1SBW

48" WW W/ 1SBW

48" WW W/ 1SBW

48" WW W/ 1SBW

BL-36

BL-37

8'BK WALL

EIP

CCC

P
V

C
 
(D

A
T

U
R
)

PRIVATE WATER

POSSIBLY OLD

4 ", PVC, EXPOSED

WATERLINE UNKNOWN

LOCATION OF PRIVATE

DATUR

DATUR

D
A

T
U

R

S
Y

S
T

E
M

P
R
IV

A
T

E

U
N

K
N

O
W

N

MTL

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.

S

INV=2182.34'

INV=2183.09'

INV=2184.50'

INV=2146.66'

INV=2146.00'

INV=2146.95'

INV=2146.11'

INV=2146.15'

INV=2146.02'

INV=2201.32'

INV=2200.16'

INV=2199.85'

INV=2198.66'

INV=2198.76'TOP=2208.82'

INV=2200.93'

INV=2200.88'

TOP=2206.85'

TOP=2206.75'

INV=2176.08'

INV=2171.50'

INV=2172.85'

TOP=2207.63'

INV=2195.51'

INV=2201.41'

INV=2195.50'

INV=2202.81'

TOP=2208.04' INV=2198.03'

INV=2203.72'

INV=2201.48'

TOP=2207.11'

TOP=2153.96'
INV=2150.28'

INV=2150.17'

TOP=2153.62'

TOP=2154.02'

INV=2149.65'

INV=2149.73'

INV=2149.29'

TOP=2187.61'

TOP=2150.69'

TOP=2150.60'

TOP=2150.38'

8
" C

M
P

15
" 

R
C

P

CB

CB

DI

DI

15
" R

C
P

8" C
MP

15" RCP

15
" 
R
C
P

15
" R

C
P

2
4
" 
R
C
P

15
" R

C
P

12
" C

MP

DI

DI

DI

CB

CB

15
" C

M
P

18
" 

C
M

P

18" CMP

18
" C

M
P

18
" 

C
M

P

12" RCP

DI

DI

DI

CONC

CONC

v

v

DIRECTION ONLY

SPRING

SPRING

DA = 11.7 Ac

F

C

C

C

F

F

F

F F

F

C
C C

C
C

C
C C

C

C C

C

C
C

C

C

C

C

C

C

C

F

C

C

C

C

C

C

C
C

C C
C C

C

C

C

C
C

C
C C

F

F

F

1215+00 1216+00 1217+00
1218+00

1219+00
1220+00

1221+00
1222+00

1223+00
1224+00

1225+00
1226+00

1227+00
1228+00

42' TYP.

42' TYP.

-L-

0
5

0
5

0
5

0
5

0
5

0
5

0
4

0
4

0
5

0
5

0
4

0
4

0
3

0
3

0
2

0
2

0
1

0
2

0
0

0
2

0
0

0
2

0
1

0
2

0
2

0
2

0
3

0
3

0
2

0
1

0
2

0
1

0
2

0
2

0
2

0
2

CONCRETE BARRIER
DBL. FACED MEDIAN 

4
8
'

12
'

12
'

4
8
'

4
8
'

12
'

12
'

4
8
'

FDPS12
'

FDPS

FDPS

FDPS12
'

FDPS12
'

FDPS

FDPS12
'

FDPS

PROP. GUARDRAIL

PROP. GUARDRAIL

BERM GUTTER

PROP. SHOULDER

BM #35

(+) 2.7473 (-) 0.7200

(-) 1.0000
(+) 2.9272

(-) 0.7200

(-) 0.6054

Roadway Grade
Roadway Grade

(-) 1.0000

(-) 0.6598

Roadway Grade
Roadway Grade

1225+00

1225+00

ELEV. = 2,159.7284

-L3-WB- 1218+00.82

-HP-

ELEV. = 2,161.9854

-L3-EB- 1217+45.37

-HP-

2'

5'

3:1 3:
1

17'

0.2'

N
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

7
/
19
/
2
0
17

I
4
4
0
0

C
_

R
D

Y
_
P

S
H
_
S
1
6
.d

g
n

8
:4

3
 

A
M

7
/
1
9
/
2
0
1
7

  DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-
L
3
-
 
S
T
A
 
12

15
+

0
0
.0

0

M
A

T
C

H
L
IN

E
 
S

H
E
E
T
 
4
2

-
L
3
-
 
S
T
A
 
12

2
8
+

5
0
.0

0

M
A

T
C

H
L
IN

E
 
S

H
E
E
T
 
4
4
 

33I-4700

HW

75' OF CMP
REMOVE HW &

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

15
"
 
R
C

P
-
IV

24" RCP-IV

4
2
" 

R
C
P
-I

V

18" RCP-IV

EST. 245 SYGF

EST. 110 TONS

SEE DETAIL H

TOE PROTECTION

BERM GUTTER
PROP. SHOULDER

REMOVE

SEE DETAIL A

4' LATERAL BASE DITCH

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

FROM -L- STA. 1216+25 TO STA. 1217+75, LT.

DETAIL A

b= 5.0 Ft.

B= 4.0 Ft.

Min. D= 1.5 Ft.

Ground 

Natural

Slope

Fill

SEE DETAIL CC

BERM DITCH

FROM -L- STA. 1215+00 TO STA. 1216+15, LT.

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

b= 6.0 Ft.
d= 2.0 Ft.

Type of Liner= Class 'B' Rip-Rap

b

DETAIL H

Ground

Natural

( Not to Scale)
TOE PROTECTION

d

Geotextile

VAR.

S
T
A

K
E

S
L
O

P
E

5.0'

D
2:1
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ENGINEER ENGINEER
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-L-

(+)1.2977%

(+)1.2977%

-L- WB

ELEV. 2159.55
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END I-4400C
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(+)
 8.
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%
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El = 2,156.00

PI = 832+75.00
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PI = 832+00.00

BEGIN DITCH (LT)

EL = 2,157.50

PI = 833+84.17

END DITCH (LT)
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END DITCH (RT)EL = 2,183.85

PI = 862+73.69

BEGIN DITCH (RT)
(-) 2.5379%

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
6
7
.d

g
n

n
k
r
i
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

I-4700A 67

872+00 873+00 874+00 875+00 876+00 877+00 878+00 879+00 880+00 881+00 882+00 883+00 884+00 885+00 886+00

872+00 873+00 874+00 875+00 876+00 877+00 878+00 879+00 880+00 881+00 882+00 883+00 884+00 885+00 886+00

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

(-)3.9600%

E
L
E

V
. 
2
11

1.
5
0

B
E

G
IN
 

B
IF

U
R
C

A
T
E

D
 

P
G

L
 
D

E
F
IN
IT
IO

N
S
T
A
. 
8
8
3
+

7
0
.0

0
 
-

W
B
L
-

E
N

D
 

P
G

L
 
D

E
F
IN
IT
IO

N
 

A
T
 
C

R
O

W
N
 

L
IN

E
=

S
T
A
. 
8
8
3
+

7
0
.0

0
 
-
L
-

(-)3.9600%

(-)3.9600%

-L-
-L- WB

(-)3.9600%

(-)3.9600%

R/R SPIKE IN BASE OF 17" OAK
-L- STA 882+27.80, 107.66' LT.
N 637007 E 945617
ELEV.=2121.31
BM#5

R/R SPIKE IN BASE OF 21" POPLAR
-L- STA 872+50.06, 94.76' RT. 
N 636169 E 946160
ELEV.=2155.54
BM#4

-L-

-L- EB

(-) 8.6000%

(-)3.9600%

PI = 888+00.00

EL = 2,094.47'

VC = 860'

K = 158
V = 65 MPH+

E
L
E

V
. 
2
11

1.
5
0

B
E

G
IN
 

B
IF

U
R
C

A
T
E

D
 

P
G

L
 
D

E
F
IN
IT
IO

N
S
T
A
. 
8
8
3
+

7
0
.0

0
 
-
E
B
L
-

E
N

D
 

P
G

L
 
D

E
F
IN
IT
IO

N
 

A
T
 
C

R
O

W
N
 

L
IN

E
=

S
T
A
. 
8
8
3
+

7
0
.0

0
 
-
L
-

EL = 2,106.20

PI = 884+00.00

BEGIN DITCH (LT)
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1 @ 6' X 6' RCBC

1 @ 6' X 6' RCBC

1 @ 6' X 6' RCBC

1 @ 6' X 6' RCBC1 @ 6' X 6' RCBC

1 @ 6' X 6' RCBC

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
6
8
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-4700A 68

886+00 887+00 888+00 889+00 890+00 891+00 892+00 893+00 894+00 895+00 896+00 897+00 898+00 899+00 900+00

886+00 887+00 888+00 889+00 890+00 891+00 892+00 893+00 894+00 895+00 896+00 897+00 898+00 899+00 900+00

PI = 888+30.00

EL = 2,093.28'

(-)3.9600% (+)1.4000%

VC = 850'
K = 159
V = 65 MPH+ (+)1.4000%

-WBL-

BOLT ON ROAD SIGN
-WBL- STA 890+57.23, 47.89' RT.
N 637846 E 945502
ELEV.=2106.49
BM#6

CULVERT HYDRAULIC DATA

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

BASE HW ELEVATION

BASE FREQUENCY

BASE DISCHARGE

DESIGN HW ELEVATION

DESIGN FREQUENCY

DESIGN DISCHARGE

FT

YRS

CFS

FT

YRS

CFS

FT

YRS

CFS

= 2097.0

= 500(+)

= 750(+)

= 2085.6

= 100

= 440

= 2085.4

= 50

= 430

PI = 888+00.00

EL = 2,094.47'

(-)3.9600% (+)1.5000%

VC = 860'

K = 158

PI = 900+00.00

EL = 2,112.47'

(+)1.5000%

VC = 1,100'

K = 260

V = 65 MPH+

V = 70 MPH+

CHISLED "X" ON CONC. HW
-EBL- STA 888+93.19, 113.66' LT. 
N 637612 E 945336
ELEV.=2075.52
BM#47

-EBL-

PI = 888+00.00

EL = 2,094.47'

(-)3.9600% (+)1.5000%

VC = 860'

K = 158

PI = 900+00.00

EL = 2,112.47'

(+)1.5000%

VC = 1,100'

K = 260

V = 65 MPH+

V = 70 MPH+

CHISLED "X" ON CONC. HW
-EBL- STA 888+93.19, 113.66' LT. 
N 637612 E 945336
ELEV.=2075.52
BM#47

-EBL-

PI = 888+30.00

EL = 2,093.28'

(-)3.9600% (+)1.4000%

VC = 850'
K = 159
V = 65 MPH+ (+)1.4000%

-WBL-

BOLT ON ROAD SIGN
-WBL- STA 890+57.23, 47.89' RT.
N 637846 E 945502
ELEV.=2106.49
BM#6

CULVERT HYDRAULIC DATA

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

BASE HW ELEVATION

BASE FREQUENCY

BASE DISCHARGE

DESIGN HW ELEVATION

DESIGN FREQUENCY

DESIGN DISCHARGE

FT

YRS

CFS

FT

YRS

CFS

FT

YRS

CFS

= 2097.0

= 500(+)

= 750(+)

= 2085.6

= 100

= 440

= 2085.4

= 50

= 430

NC License No: C-1554
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343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
6
9
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
6
9
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-4700A 69

900+00 901+00 902+00 903+00 904+00 905+00 906+00 907+00 908+00 909+00 910+00 911+00 912+00 913+00 914+00

900+00 901+00 902+00 903+00 904+00 905+00 906+00 907+00 908+00 909+00 910+00 911+00 912+00 913+00 914+00

PI = 901+15.00

EL = 2,111.27'

(+)1.4000% (-)2.7900%

VC = 1,100'
K = 263
V = 70 MPH+

G
L
E

N
N
 

B
R
ID

G
E
 
R

O
A

D
B
E

G
IN
 

B
R
ID

G
E
 

O
V
E
R

G
L
E

N
N
 

B
R
ID

G
E
 
R

O
A

D
E

N
D
 

B
R
ID

G
E
 

O
V
E
R

(-)2.7900%

-WBL-

R/R SPIKE IN BASE OF 15" STUMP
-WBL- STA 909+56.16, 70.90' RT. 
N 639719 E 945429
ELEV.=2103.13
BM#8

R/R SPIKE IN BASE OF 16" POPLAR
-WBL- STA 902+52.90, 73.13' RT.
N 639015 E 945416
ELEV.=2100.03
BM#7

CLEARANCE
VERTICAL
15' MIN.

-
W

B
L
-
 
9
13

+
0
0
.3

7

-
W

B
L
-
 
9
13

+
6
8
.7

5

(-)2.7291%

G
L
E

N
N
 

B
R
ID

G
E
 
R

O
A

D
B
E

G
IN
 

B
R
ID

G
E
 

O
V
E
R
 

G
L
E

N
N
 

B
R
ID

G
E
 
R

O
A

D
E

N
D
 

B
R
ID

G
E
 

O
V
E
R
 

PI = 900+00.00

EL = 2,112.47'

VC = 1,100'

K = 260
V = 70 MPH+

(-)2.7291%

-EBL-

CLEARANCE
VERTICAL
15' MIN.

R/R SPIKE IN BASE OF PP (ASZ23)
-EBL- STA 911+18.20, 254.19' LT. 
N 639843 E 945005
ELEV.=2049.76
BM#48

-
E
B
L
-
 
9
12

+
5
5
.1
4

-
E
B
L
-
 
9
13

+
2
3
.6

4
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1 @ 66" CMP

1 @ 66" CMP2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,040

2,030

2,040

2,030

2,040

2,030

2,040

2,030

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
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/
2
0
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I
4
7
0
0
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_

R
D

Y
_
P

F
L
_
7
0
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-4700A 70

914+00 915+00 916+00 917+00 918+00 919+00 920+00 921+00 922+00 923+00 924+00 925+00 926+00 927+00 928+00

914+00 915+00 916+00 917+00 918+00 919+00 920+00 921+00 922+00 923+00 924+00 925+00 926+00 927+00 928+00

PI = 920+00.00

EL = 2,058.68'

(-)2.7900% (+)1.6000%

VC = 700'
K = 159

(+)1.6000%

V = 65 MPH+

(-)2.7900%

PI = 928+35.00

EL = 2,072.04'

VC = 970'
K = 269
V = 70 MPH+

-WBL-

R/R SPIKE IN BASE OF 20" POPLAR
-WBL- STA 920+00.95, 71.42' RT. 
N 640770 E 945270
ELEV.=2079.88
BM#9

PI = 920+65.00

EL = 2,056.11'

(-)2.7291% (-)0.3000%

VC = 500'

K = 206
V = 70 MPH+

(-)2.7291%

(-)0.3000%

-EBL-

CHISELED "X" ON CONC. PAD
-WBL- STA 919+49.21, 126.97' RT.
N 640737 E 945340
ELEV.=2080.29
BM#49

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



66" RCP

30" RCP

30" RCP30" RCP66" RCP

30" RCP

66" RCP

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,040

2,030

2,040

2,030

2,040

2,030

2,040

2,030

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
7
1
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-4700A 71

928+00 929+00 930+00 931+00 932+00 933+00 934+00 935+00 936+00 937+00 938+00 939+00 940+00 941+00 942+00

928+00 929+00 930+00 931+00 932+00 933+00 934+00 935+00 936+00 937+00 938+00 939+00 940+00 941+00 942+00

66" RCP

PI = 928+35.00

EL = 2,072.04'

(-)2.0000%

VC = 970'
K = 269

PI = 940+00.00

EL = 2,048.74'

(-)2.0000% (+)2.120
0%

VC = 650'
K = 158

V = 70 MPH+

V = 65 MPH+

(+)1.60
00%

-WBL-

-WBL- Sta. 937+86 (Str. #2331)

FT

CFS

YRS

FT

CFS

FT

CFS

YRS

AC

= 2049.0

= 251.7

= 50<<100

= 2050.1

= 300

= 2048.9

= 248

= 50

= 119.9

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

PIPE HYDRAULIC DATA

R/R SPIKE IN BASE OF 15" OAK
-WBL- STA 930+71.65, 61.47' RT. 
N 641725 E 944760
ELEV.=2078.57
BM#10

R/R SPIKE IN BASE OF 8" PINE
-WBL- STA 941+61.98, 79.32' RT. 
N 642668 E 944213
ELEV.=2055.65
BM#11

(-)0.3000%

(-)0.3000%

-EBL-

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



30" RCP

66" CMP

30" RCP
66" CMP

30" RCP
66" CMP

66" CMP

30" RCP

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,040

2,030

2,040

2,030

2,040

2,030

2,040

2,030

I-4700A

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

         

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_
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D

Y
_
P

F
L
_
7
2
.d

g
n

n
k
r
i
s
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

72

942+00 943+00 944+00 945+00 946+00 947+00 948+00 949+00 950+00 951+00 952+00 953+00 954+00 955+00 956+00

942+00 943+00 944+00 945+00 946+00 947+00 948+00 949+00 950+00 951+00 952+00 953+00 954+00 955+00 956+00

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

PIPE HYDRAULIC DATA
-WBL- Sta. 953+66 (Str. #2430)

= 2072.84

= >>440(+)

= >>500(+)

= 2051.9

= 300

= 2050.3

= 259

= 50

= 72.3

 FT

 CFS

 YRS

 FT

 CFS

 FT

 CFS

 YRS

 AC

 FT

 CFS

 YRS

 FT

 CFS

 FT

 CFS

 YRS

 AC

= 2049.0

= 39.7

= 100<<500

= 2048.7

= 37

= 2048.5

= 34

= 50

= 7.1

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

-WBL- Sta. 942+92 (Str. #2340)

PIPE HYDRAULIC DATA

(+)2.120
0%

PI = 940+00.00

EL = 2,048.74'

VC = 650'
K = 158
V = 65 MPH+

(+)2.120
0%

-WBL-

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

PIPE HYDRAULIC DATA
-WBL- Sta. 953+66 (Str. #2430)

= 2072.84

= >>440(+)

= >>500(+)

= 2051.9

= 300

= 2050.3

= 259

= 50

= 72.3

 FT

 CFS

 YRS

 FT

 CFS

 FT

 CFS

 YRS

 AC

 FT

 CFS

 YRS

 FT

 CFS

 FT

 CFS

 YRS

 AC

= 2049.0

= 39.7

= 100<<500

= 2048.7

= 37

= 2048.5

= 34

= 50

= 7.1

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

-WBL- Sta. 942+92 (Str. #2340)

PIPE HYDRAULIC DATA

R/R SPIKE IN BASE OF 20" MAPLE
-WBL- STA 953+17.07, 30.07' RT. 
N 643638 E 943587
ELEV.=2068.58
BM#12

PI = 954+23.00

EL = 2,046.04'

(-)0.3000% (+)2.70
00%

VC = 500'

K = 167
V = 65 MPH+

(-)0.3000%

-EBL-

NC License No: C-1554

Raleigh, North Carolina 27609
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HNTB NORTH CAROLINA, P.C.
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2,040

2,030

2,040
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2,030

I-4700A 73

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

956+00 957+00 958+00 959+00 960+00 961+00 962+00 963+00 964+00 965+00 966+00 967+00 968+00 969+00 970+00

956+00 957+00 958+00 959+00 960+00 961+00 962+00 963+00 964+00 965+00 966+00 967+00 968+00 969+00 970+00

PI = 966+20.00

EL = 2,104.28'

(+)2.120
0% (-)2.8000%

VC = 1,350'
K = 274
V= 70 MPH+

(+)2.120
0%

-WBL-

BOLT ON ROAD SIGN
-WBL- STA 963+10.69, 45.55' RT. 
N 644534 E 943164
ELEV.=2099.54
BM#13

PI = 966+24.00

EL = 2,078.47'

(+)2.70
00% (-)1.5000%

VC = 1,100'

K = 262
V = 70 MPH+

(+)2.70
00%

PI = 954+23.00

EL = 2,046.04'

VC = 500'

K = 167
V = 65 MPH+

-EBL-

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,040

2,030

2,040

2,030

2,030

2,020

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

74I-4700A

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
7
4
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

970+00 971+00 972+00 973+00 974+00 975+00 976+00 977+00 978+00 979+00 980+00 981+00 982+00 983+00 984+00

970+00 971+00 972+00 973+00 974+00 975+00 976+00 977+00 978+00 979+00 980+00 981+00 982+00 983+00 984+00

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

PI = 981+65.00

EL = 2,061.02'

(-)2.8000% (+)0.8338%

VC = 600'
K = 165
V= 65 MPH+

PI = 966+20.00

EL = 2,104.28'

VC = 1,350'
K = 274
V= 70 MPH+

(-)2.8000%

-WBL-

R/R SPIKE IN BASE OF STUMP
-WBL- STA 980+82.20, 54.70' RT.
N 646174 E 942497
ELEV.=2070.10
BM#15

BOLT ON ROAD SIGN
-WBL- STA 971+09.95, 40.88' RT. 
N 645270 E 942857
ELEV.=2095.59
BM#14

PI = 978+50.00

EL = 2,060.08'

(-)1.5000% (+)0.7976%

VC = 400'

K = 174
V = 65 MPH+

(-)1.5000%

PI = 966+24.00

EL = 2,078.47'

VC = 1,100'

K = 262
V = 70 MPH+

-EBL-

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



36" CMP

36" CMP

2 @ 10' X 10' RCB

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
7
5
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-4700A 75

984+00 985+00 986+00 987+00 988+00 989+00 990+00 991+00 992+00 993+00 994+00 995+00 996+00 997+00 998+00

984+00 985+00 986+00 987+00 988+00 989+00 990+00 991+00 992+00 993+00 994+00 995+00 996+00 997+00 998+00

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

2,040

2,050

2,060

2,070

2,080

2,030

2,020

PI = 992+35.00

EL = 2,069.94'

(+)0.8338% (-)2.0600%

VC = 700'
K = 242
V = 65 MPH+PI = 981+65.00

EL = 2,061.02'

VC = 600'
K = 165
V= 65 MPH+

(+)0.8338%

-WBL-

PIPE HYDRAULIC DATA
-WBL- Sta. 988+58 (Str. #2630)

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

= 2062.10

= >>45(+)

= >>500(+)

= 2060.0

= 37

= 2059.8

= 34

= 50

= 14.3

 FT

 CFS

 YRS

 FT

 CFS

 FT

 CFS

 YRS

 AC

CULVERT HYDRAULIC DATA

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

BASE HW ELEVATION

BASE FREQUENCY

BASE DISCHARGE

DESIGN HW ELEVATION

DESIGN FREQUENCY

DESIGN DISCHARGE

FT

YRS

CFS

FT

YRS

CFS

FT

YRS

CFS

= >500 YR

= 500(+)

= >500 YR

= 2039.8

= 100

= 2920

= 2038.8

= 50

= 2700

R/R SPIKE IN BASE OF 10" OAK
-WBL- STA 991+91.28, 69.54' RT. 
N 647217 E 942159
ELEV.=2087.12
BM#16

BEGIN PGL DEFINITION AT CENTERLINE
STA. 997+00.00 -L- ELEV. = 2059.59

END BIFURCATED  PGL DEFINITION =
STA. 996+99.52  -WBL- ELEV. = 2060.55

2 @ 10' X 10' RCB

PI = 992+00.00

EL = 2,070.84'

(+)0.7976% (-)2.0600%

VC = 600'

K = 210
V = 65 MPH+

(+)0.7976%

(-)2.0600%

-EBL-

BEGIN PGL DEFINITION AT CENTERLINE
= STA. 997+00.00 -L- ELEV. = 2059.59

END BIFURCATED  PGL DEFINITION
STA. 996+90.85  -EBL- ELEV. = 2060.55

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



1 @ 8' x 8' RCBC

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,040

2,030

2,040

2,030

2,030

2,020

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
7
6
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-4700A 76

1012+00 1013+00 1014+00 1015+00 1016+00 1017+00 1018+00 1019+00 1020+00 1021+00 1022+00 1023+00 1024+00 1025+00 1026+00

998+00 999+00 1000+00 1001+00 1002+00 1003+00 1004+00 1005+00 1006+00 1007+00 1008+00 1009+00 1010+00 1011+00 1012+00

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

PI = 1013+68.80

EL = 2,100.67'

(+)5
.000

0% (-)2.0000%

VC = 1,074'

PI = 1024+00.00

EL = 2,080.05'

(-)2.0000%
(-)4.0000%

VC = 600'

K = 153

K = 300

V = 60 MPH+

V = 75 MPH+

M
A

T
C

H
 

E
X
IS

T
IN

G
 

A
P
P
R

O
A

C
H
 

S
L
A

B

S
T
A
. 
10

12
+

6
4
.6

4
 
-
L
-
 
E
L
E

V
. 
=
 

2
0
8
9
.3

6

M
A

T
C

H
 

E
X
IS

T
IN

G
 

A
P
P
R

O
A

C
H
 

S
L
A

B

S
T
A
. 
10

15
+

6
7
.5

9
 
-
L
-
 
E
L
E

V
. 
=
 

2
0
9
2
.9

7
-L-

CHISLED "X" ON CORNER CONC. WALL
-L- STA 1025+31.62, 92.37' RT. 
N 650226 E 940837
ELEV.=2078.00
BM#19

TOP OF BOLT ON BASE OF LIGHT POLE
-L- STA 1012+76.83, 169.04; RT. 
N 649285 E 941728
ELEV.=2073.55
BM#18

EXISTING BRIDGE

PI = 1003+00.00

EL = 2,047.23'

(-)2.0600% (+)5
.000

0%

VC = 1,000'

K = 142

V = 60 MPH+

(+)5
.000

0%

PI = 1013+68.80

EL = 2,100.67'

VC = 1,074'

K = 153

V = 60 MPH+

-L-

R/R SPIKE IN BASE OF 12" POPLAR
-L- STA 1002+29.33, 149.41' RT. 
N 648229 E 942015
ELEV.=2049.47
BM#17

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



48" RCP
48" CMP

60" CMP

42" RCP

42" RCP

36" RCP

48" RCP
48" CMP

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
7
7
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-4700A 77

1040+00 1041+00 1042+00 1043+00 1044+00 1045+00 1046+00 1047+00 1048+00 1050+00 1051+00 1052+00 1053+00 1054+00

1026+00 1027+00 1028+00 1029+00 1030+00 1031+00 1032+00 1033+00 1034+00 1035+00 1036+00 1037+00 1038+00 1039+00 1040+00

1049+00

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

2,040

2,050

2,060

2,070

2,080

2,030

2,020

PI = 1046+11.00

EL = 2,057.96'

(+)0.4653%
(+)4

.900
0%

VC = 750'

K = 169

V = 65 MPH+

(+)0.4653%

(+)4
.900

0%

-L-

= 2049.0

= >>320(+)

= >>500(+)

= 2035.1

= 290

= 2034.8

= 280

= 50

= 151.4

 FT

 CFS

 YRS

 FT

 CFS

 FT

 CFS

 YRS

 AC

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

-L- Sta. 1048+35 (Str. #3040 & #3042)

PIPE HYDRAULIC DATA

PIPE HYDRAULIC DATA
-L- Sta. 1043+11 (Str. #3030 & #3032)

= 2049.50

= >>250(+)

= >>500(+)

= 2044.3

= 170

= 2043.6

= 150

= 50

= 35.6

 FT

 CFS

 YRS

 FT

 CFS

 FT

 CFS

 YRS

 AC

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

R/R SPIKE IN BASE OF STUMP
-L- STA 1041+38.42, 74.29' RT. 
N 651466 E 939904
ELEV.=2060.35
BM#21

S
T
A
. 
10

5
1+

19
.4

8

B
IL

T
M

O
R
E
 
F
A

R
M

S
 
R

O
A

D
E

N
D
 

B
R
ID

G
E
 

O
V
E
R

S
T
A
. 
10

5
0
+

14
.4

8

B
IL

T
M

O
R
E
 
F
A

R
M

S
 
R

O
A

D
B
E

G
IN
 

B
R
ID

G
E
 

O
V
E
R

CLEARANCE
VERTICAL
14' MIN

PI = 1031+25.00

EL = 2,051.05'

(-)4.0000%
(+)0.4653%

VC = 800'

K = 179

V = 65 MPH+

PI = 1024+00.00

EL = 2,080.05'

VC = 600'

K = 300

V = 75 MPH+

(-)4.0000%

(+)0.4653%

-L-

R/R SPIKE IN BASE OF 17" POPLAR
-L- STA 1032+06.20, 111.69' RT. 
N 650720 E 940385
ELEV.=2067.91
BM#20

-L- Sta. 1027+12 (Str. #2870 & #2871)

PIPE HYDRAULIC DATA

= 2050.72

= >>310(+)

= >>500(+)

= 2036.9

= 220

= 2036.2

= 190

= 50

= 42.7

 FT

 CFS

 YRS

 FT

 CFS

 FT

 CFS

 YRS

 AC

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN DISCHARGE

DESIGN FREQUENCY

DRAINAGE AREA

EL = 2,080.05'

VC = 600'

K = 300

V = 75 MPH+

PI = 1024+00.00

PI = 1031+25.00

EL = 2,051.05'

VC = 800'

K = 179

V = 65 MPH+

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,040

2,030

2,040

2,030

2,040

2,030

2,040

2,030

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
7
8
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-4700A 78

1054+00 1055+00

(+)4
.900

0%

-L-

R/R SPIKE IN BASE OF 10" PINE
-L- STA 1055+12.10, 255.06' RT. 
N 652778 E 939769
ELEV.=2088.82
BM#22

ELEV. 2101.52

BEGIN I-4700B

END I-4700A

STA. 1055+00.00 -L-

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



30" RCP

24" RCP

30" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
7
9

n
k
r
i
s
s

I-4700B

R/R SPIKE IN BASE OF 20" STUMP
-L- STA 1064+11.78,  82.91' RT.
N 653711  E 939614
ELEV. = 2155.18
BM23

(+)4
.900

0%

(+)4
.900

0%

EL=2097.09

PI=1055+00.00

PI=1057+00.00

EL=2102.11

PI=1058+50.00

EL=2100.95

PI=1062+00.00

EL=2123.69

PI=1063+00.00

EL=2134.88

PI=1059+50.00

PI=1060+25.00

EL=2095.69

PI=1063+50.00

EL=2143.73

EL=2085.16

-L-

-L- WB

BEGIN CONSTRUCTION

ELEV. 2,102.48

-L- STA 1055+00.00

(+)
 8.

47
50

%

(-) 0.7733%
(-) 3.8600%

(-) 1.8667%

(+) 0.3000%

(+
) 
19
.9
2
5
0
%

(+
) 1
1.19

00
%

(+
) 
17
.7
00

0%

PI=1060+60.00

EL=2095.79

PI=1066+00.00
EL=2155.98

PI = 1072+75.00

EL = 2,189.46'

VC = 1,250'

K = 222

PI =1066+75.000

El = 2,155.35

(-) 0.8400%

BEGIN DITCH (RT.)

END DITCH (RT.)

BEGIN DITCH (RT.)

R/R SPIKE IN BASE OF 20" STUMP
-L- STA 1064+11.78,  82.91' RT.
N 653711  E 939614
ELEV. = 2155.18
BM23

PI = 1062+00.00

EL = 2,136.78'

(+)4
.900

0%

(+)4
.0000

%

VC = 1,400'

K = 1556

(+
)12
.72

99
%

PI=1061+50.00
EL=2129.72

-L- EB

-L-

END DITCH (LT.)

BEGIN CONSTRUCTION

ELEV. 2,102.48

-L- STA 1055+00.00

(+)4
.900

0%
(+
)12
.72

99
%

(+
)16
.6
69

5%

(+
)14
.4
68

0%

(+
)12
.72

99
%

PI=1055+50.00

EL=2097.90

PI=1059+00.00

EL=2042.85

PI=1057+50.00

EL=2076.19

-L-

BEGIN DITCH (LT.)

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,100

2,110

2,120

2,130

2,140

2,150

2,170

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

79

1055+00 1056+00 1057+00 1058+00 1059+00 1060+00 1061+00 1062+00 1063+00 1064+00 1065+00 1066+00 1067+00

1055+00 1056+00 1057+00 1058+00 1059+00 1060+00 1061+00 1062+00 1063+00 1064+00 1065+00 1066+00 1067+00

2,130

2,120

2,110

2,100

2,090

2,080

2,070

2,060

2,050

2,040 2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

1061+00

2,190

2,160

NC License No: C-1554

Raleigh, North Carolina 27609
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HNTB NORTH CAROLINA, P.C.



SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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i
s
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I-4700B

R/R SPIKE IN BASE OF 24" POPLAR
-L- STA 1074+83.57,  82.83' RT.
N 654698  E 939136
ELEV. = 2198.57
BM24

END GRADE

PI = 1072+75.00

EL = 2,189.46'

(+)4
.900

0%
(-)0.7200%

VC = 1,250'

K = 222

-L-

-L- WB

PI=1069+00.00

EL=2170.48

(+)4
.900

0%

ELEV. 2,184.96

-L- STA 1079+00.00

(+)
 6.7

244
%

END DITCH (RT.)

R/R SPIKE IN BASE OF 24" POPLAR
-L- STA 1074+83.57,  82.83' RT.
N 654698  E 939136
ELEV. = 2198.57
BM24

PI = 1074+50.00

EL = 2,186.78'

(+)4
.0000

% (-)0.4000%

VC = 900'

K = 205

-L-

END GRADE

-L- EB

ELEV. 2,184.98

-L- STA 1079+00.00

(-) 7.8000%

(-) 0.5556%

END DITCH (LT.)

BEGIN DITCH (LT.)

EL=2182.78

El = 2,182.00

PI=1078+10.00

PI=1078+00.00

PI=1079+00.00
EL=2181.50

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,140

2,150

2,160

2,170

2,180

2,190

80

1067+00

1067+00 1068+00 1069+00 1070+00 1072+001071+00 1073+00 1074+00 1075+00 1076+00 1079+001078+001077+00

1079+001078+001077+001076+001075+001074+001073+001072+001071+001070+001069+001068+00

2,200

2,230

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



30" RCP

30" RCP

30" RCP

30" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
8
1

n
k
r
i
s
s

I-4700B

R/R SPIKE IN BASE OF 8" BIRCH
-WBL- STA 1091+45.70,  67.42' RT.
N 656098  E 938265
ELEV. = 2130.81
BM25

PI = 1082+75.00

EL = 2,182.26'

(-)0.7200%
(-)4.2400%

VC = 750'

K = 213

-WBL-

PI =1082+50.000

El = 2,167.50

(-) 8.5933%

PI =1083+50.000

El = 2,162.00

(-) 5.5000%

(-) 8.2533%

EL=2180.39
PI=1081+00.00

EL=2149.62
PI=1085+00.00

EL=2169.00

PI=1085+50.00

EL=2156.00

PI=1088+50.00
(-)4.2400%

ELEV. 2,184.96

-WBL- STA 1079+00.00

BEGIN GRADE

BEGIN DITCH (LT.)

END DITCH (LT.)

(-) 4.3333%

PI =1091+50.000

El = 2,121.00

(-) 1.0000%

(+) 3
.5714%

PI =1091+64.000

El = 2,121.50

(+
) 1
2.
111
1%

PI =1092+00.000

El = 2,125.86

EL=2121.50

PI=1091+00.00

BEGIN DITCH (RT.)

BEGIN DITCH (RT.)

END DITCH (RT.)

PI = 1083+00.00

EL = 2,183.38'

(-)0.4000% (-)4.2370%

VC = 800'

K = 209ELEV. 2,184.98

-EBL- STA 1079+00.00

BEGIN GRADE

-EBL-

PI =1080+75.000

El = 2,180.00

(-) 0.8571%

(+) 4
.720

0%

2
,1
8
1.
5
0

El = 2,181.18

PI =1080+75.000

BEGIN DITCH (LT.)

El = 2,181.50

PI =1080+75.000

END DITCH (LT.)

PI =1085+10.000

El = 2,166.00

(-) 12.4833%
(+) 2.65

56%EL =2,173.49

PI =1084+50.000

BEGIN DITCH (LT.)

EL =2,168.39

PI =1086+00.000

END DITCH (LT.)

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,110

2,120

2,130

2,140

2,150

2,160

2,170

81

1079+00 1080+00 1082+00 1084+001083+001081+00 1085+00 1086+00 1087+00 1088+00 1089+00 1090+00 1091+00 1092+00

1092+001091+001090+001089+001088+001087+001086+001085+001084+001083+001082+001081+001080+001079+00

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



30" CSP

48" RCP

24" RCP

36" CSP

42" CSP

30" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
8
2

n
k
r
i
s
s

I-4700B

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

82

1092+00 1106+001105+001104+001103+001102+001101+001100+001099+001098+001097+001096+001095+001094+001093+00

1106+001105+001104+001103+001102+001101+001100+001099+001098+001097+001096+001092+00 1093+00 1094+00 1095+00

R/R SPIKE IN BASE OF 10" PINE
-WBL- STA 1103+09.82,  67.07' RT.
N 657175  E 937862
ELEV. = 2098.88
BM26

(-)4.2400%

(-)4.2400%

-WBL-

(+
) 1
2.
111
1%

PI =1092+50.000

El = 2,128.19

(+) 4
.660

0%

(+) 1.7600%

PI =1093+00.000

El = 2,129.07

(+) 2.50
00%

PI =1093+50.000

El = 2,130.32

(+) 
6.2

564
%

PI =1092+00.000

El = 2,125.86

EL =2132.76

PI =1093+89.000

END DITCH (RT.)

R/R SPIKE IN BASE OF 12" OAK STUMP
-EBL- STA 1101+32.40,  39.97' LT.
N 656789  E 937501
ELEV. = 2096.08
BM42

(-)4.2370%

(-)4.2370%

-EBL-

PI =1105+00.000

El = 2,075.00

(-) 4.4167%

(-
) 17.0000%

PI =1105+50.000

El = 2,066.50
(+) 3.0

000%

EL=2080.30

PI=1103+80.00

(INV=2061.9)

30" RCP

BEGIN DITCH (LT.)

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



66" RCP

24" RCP

30" RCP

24" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
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/
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/
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I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
8
3

n
k
r
i
s
s

I-4700B

1111+001110+001109+001108+001107+001106+00 1120+001119+001118+001117+001116+001115+001114+001113+001112+00

(-)4.2400%

R/R SPIKE IN BASE OF 18" OAK
-WBL- STA 1116+21.91,  77.12' RT.
N 658451  E 937505
ELEV. = 2059.08
BM27

(-)4.2400%

EL=2041.60

PI=1114+50.00

EL=2046.11

PI=1115+50.00

(-)9.3224%

(+)1.3960%

-WBL-

EL=2050.77

PI=1114+00.00

EL=2042.30

PI=1116+00.00

PI = 1122+00.00

EL = 2,015.84'

VC = 800'

K = 168

(-)4.5100%

PI =1107+75.000

El = 2,064.90

(+) 0.8000%

(+
) 1
2.
20

00
%

BEGIN DITCH (RT.)

EL =2064.50

PI =1107+25.00

EL=2071.00

PI=1108+25.00

END DITCH (RT.)

PI =1119+25.000

El = 2,010.00

(-
) 18
.40

0
0
%

(-) 14.0000%

PI =1119+50.000

El = 2,006.50

PI =1119+75.000

El = 2,004.00

PI =1119+00.000

El = 2,002.90

(+) 0.4000%

PI =1119+50.000

El = 2,006.00

(+) 
6.2

000
%

END DITCH (RT.)

BEGIN DITCH (RT.)

BEGIN DITCH (RT.)

BEGIN DITCH (LT.)

EL=2,002.80

PI=1118+75.00

EL=2,033.00

PI=1118+00.00

(+
) 1
3.
50

00
%

(-) 6.0000%

(-) 10.0000%

(-)4.2370%

R/R SPIKE IN BASE OF 8" POPLAR
-EBL- STA 1113+20.95, 61.90' LT.
N 657946  E 937194
ELEV. = 2068.98
BM43

(-)4.2370%

PI =1106+05.000

El = 2,068.15
(+) 3.0

000%

(+
) 
18
.0
8
3
3

%

EL=2079.00

PI=1106+65.00

-EBL-

PI = 1123+25.00

EL = 2,012.85'

VC = 850'

K = 162

END DITCH (LT.)

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

83

1106+00 1107+00 1108+00 1109+00 1110+00 1111+00 1112+00 1113+00 1114+00

1114+001113+001112+001111+001110+001109+001108+001107+001106+00 1120+001119+001118+001117+001116+001115+00

1120+001119+001118+001117+001116+001115+00

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



60" RCP

30" RCP

60" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
8
4

n
k
r
i
s
s

I-4700B

PI = 1122+00.00

EL = 2,015.84'

(-)4.2400%
(+)0.5161%

VC = 800'

PI = 1132+00.00

EL = 2,021.00'

(+)0.5161%
(+)1.0000%

VC = 200'

R/R SPIKE IN BASE OF 20" POPLAR
-WBL- STA 1127+72.88, 61.23' RT.
N 659269  E 936663
ELEV. = 2005.22
BM28

K = 413K = 168

EL=2010.24

PI=1125+50.00

EL=2010.08
PI=1126+00.00

EL=2009.97

PI=1126+30.00

EL=2009.56

PI=1126+50.00

PI=1127+00.00

EL=2012.00

-WBL-

EL=2011.07

PI=1125+00.00
EL=2013.58

PI=1127+50.00

ELEV. 2,022.00

-WBL- STA 1133+00.00

END GRADE

(-) 1.9800%

(-) 1.3667%

(+) 3.
4000%(+) 3

.5200
%

(+) 3.
5200

%

(-)0.2200%BEGIN DITCH (LT.) END DITCH (RT.)

PI =1120+10.000

El = 2,001.90

(-
) 17.2

5
00%

PI =1120+50.000

El = 1,995.00

(-) 4.0000%

(+
) 1
3.
50

00
%

2
,0

19
.5

0

EL=2019.50

PI=1118+75.00

END DITCH (LT.)

END DITCH (RT.)

EL =1993.00

PI =1121+00.00

(+
) 1
3.
50

00
%

(-) 6.0000%

PI = 1123+25.00

EL = 2,012.85'

(-)4.2370% (+)1.0000%

VC = 850'

K = 162
(-)4.8599%

(-)2.7041% (-)1.9316%
(-)9.1287%

PI=1124+50.00

EL=2014.48

PI=1122+50.00

EL=2019.12

PI=1123+50.00

EL=2016.42

-EBL-

PI =1128+50.000

El = 2,007.60
(-) 4.4000%

(-) 0.3333%

PI =1129+25.000

El = 2,007.35

PI =1130+00.000

El = 2,000.10

(-) 9.6667%

(-) 3.1000%

EL=2012.00

PI=1127+50.00

EL=1997.00
PI=1131+00.00

EL=2021.55

PI=1122+00.00

EL=2009.92

PI=1125+00.00

ELEV. 2,022.00

-EBL- STA 1132+40.49

END GRADE
BEGIN DITCH (RT.)

END DITCH (RT.)

BEGIN DITCH (LT.) END DITCH (LT.)

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,000

2,010

2,020

2,030

2,040

2,050

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

84

1120+00 1121+00 1122+00 1123+00 1124+00 1125+00 1126+00 1134+001133+001132+001131+001130+001129+001128+001127+00

1134+001128+00 1129+00 1130+00 1131+00 1132+00 1133+001120+00 1121+00 1122+00 1123+00 1124+00 1125+00 1126+00 1127+00

1,990

1,990 1,990

1,990

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



36" CSP

36" CSP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_
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D

Y
_
P

F
L
_
S
8
5

n
k
r
i
s
s

I-4700B

R/R SPIKE IN BASE OF 16" POPLAR
-L- STA 1140+14.68, 97.00' RT.
N 659852  E 935565
ELEV. = 2017.18
BM29

-L-

-L- WB

PI = 1144+00.00

EL = 2,033.00'

(+)1.0000% (-)0.8400%

VC = 400'

K = 217

BEGIN GRADE

ELEV. 2,022.00

-L- STA 1133+00.00

R/R SPIKE IN BASE OF 16" POPLAR
-L- STA 1140+14.68, 97.00' RT.
N 659852  E 935565
ELEV. = 2017.18
BM29

-L- EB

-L-

PI = 1144+00.00

EL = 2,033.00'

(+)1.0000% (-)0.8400%

VC = 400'

K = 217

BEGIN GRADE

ELEV. 2,022.00

-L- STA 1133+00.00

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

85

1132+00 1133+00 1134+00 1135+00 1136+00 1137+00 1138+00 1139+00 1140+00 1141+00 1142+00 1143+00 1146+001145+001144+00

1146+001145+001144+001143+001142+001141+001140+001139+001132+00 1133+00 1134+00 1135+00 1136+00 1137+00 1138+00
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Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



42" CSP

30" RCP

42" CSP

30" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
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1
7
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/
2
4
/
2
0
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r
i
s
s

I-4700B

R/R SPIKE IN BASE OF 24" POPLAR
-L- STA 1152+69.97, 103.41' RT.
N 660446  E 934459
ELEV. = 2011.77
BM30

-L-

-L- WB

PI = 1157+00.00

EL = 2,022.08'

(-)0.8400% (+)0.6000%

VC = 400'

K = 278

(-)0.8400%

(-) 0.3636%

PI=1149+50.00

BEGIN DITCH (RT.)

EL=2,003.30
PI=1153+90.00

EL=2,001.70

END DITCH (RT.)

R/R SPIKE IN BASE OF 24" POPLAR
-L- STA 1152+69.97, 103.41' RT.
N 660446  E 934459
ELEV. = 2011.77
BM30

-L- EB

-L-

PI = 1157+00.00

EL = 2,022.08'

(-)0.8400% (+)0.6000%

VC = 400'

K = 278(-)0.8400%

PI =1159+10.000

El = 2,020.40

(-) 10.6250%

(-) 0.3000%(-) 0.3000%

PI =1159+02.000

BEGIN DITCH (LT.)

El = 2,021.25

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

86

1146+00 1147+00 1148+00 1149+00 1150+00 1151+00 1160+001159+001158+001157+001156+001155+001154+001153+001152+00

1160+001159+001158+001157+001156+001155+001154+001153+001152+001151+001150+001149+001148+001147+001146+00

NC License No: C-1554
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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R/R SPIKE IN BASE OF 15" POPLAR
-L- STA 1161+78.78, 117.27' RT.
N 661119  E 933222
ELEV. = 2008.55
BM31

-L-

-L- WB

-
L
-
 
S
T
A
 
11

6
0
+

7
1.
4
0

F
R
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N
C
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R
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B
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G
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-
L
-
 
S
T
A
 
11

6
5
+

15
.5

3

BRIDGE HYDRAULIC DATA

= 2020.9

= >500(+)

= >76,330

= 2012.0

= 100

= 50,150

= 2010.1

= 50

= 41,120

FT

YRS

CFS

FT

YRS

CFS

FT

YRS

CFS

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

BASE HW ELEVATION

BASE FREQUENCY

BASE DISCHARGE

DESIGN HW ELEVATION

DESIGN FREQUENCY

DESIGN DISCHARGE

PI = 1169+00.00

EL = 2,029.28'

(+)0.6000% (+)3.2
400%

VC = 600'

K = 227

(+)0.6000%

(TO OLD RIVER ROAD)
VERTICAL CLEARANCE

15' MIN.

R/R SPIKE IN BASE OF 15" POPLAR
-L- STA 1161+78.78, 117.27' RT.
N 661119  E 933222
ELEV. = 2008.55
BM31

-L- EB

-L-

-
L
-
 
S
T
A
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6
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5
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2

(TO OLD RIVER ROAD)
VERTICAL CLEARANCE

15' MIN.

PI = 1168+00.00

EL = 2,028.68'

(+)0.6000% (+)3.3
323%

VC = 440'

K = 161

(+)0.6000%

PI =1160+50.000

El = 2,019.98

(-) 0.3000% PI =1161+20.000

El = 2,019.28

(-) 1.0000%

(-
) 4

4
.4
8
9
4

%

EL=1998.37

PI=1161+67.00

END DITCH (LT.)

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,000

2,010

2,020

2,030

2,040

2,050

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

87

1160+00 1161+00 1162+00 1163+00 1164+00 1165+00 1173+001172+001171+001170+001169+001168+001167+001166+00 1174+00

1174+001173+001172+001171+001170+001169+001168+001167+001166+001165+001164+001163+001162+001161+001160+00

1,990 1,990

1,9901,990

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



24" RCP

24" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
8
8

n
k
r
i
s
s

I-4700B

R/R SPIKE IN BASE OF 24" POPLAR
-L- STA 1178+51.96, 116.78' RT.
N 661789  E 932338
ELEV. = 2035.25
BM32

-L-

-L- WB

PI = 1187+00.00

EL = 2,087.60'

(+)3.2
400%

(+)2.74
73%

VC = 400'

K = 812

(+)3.2
400%

(+
) 
2
8
.0
0
0
0

%

PI=1183+00.00

BEGIN DITCH (RT.)

EL=2,056.00

PI=1183+50.00

EL=2,070.00

END DITCH (RT.)

R/R SPIKE IN BASE OF 24" POPLAR
-L- STA 1178+51.96, 116.78' RT.
N 661789  E 932338
ELEV. = 2035.25
BM32

-L- EB

-L-

PI = 1181+00.00

EL = 2,072.00'

(+)3.3
323%

(+)2.48
00%

VC = 400'

K = 469

PI =1176+00.000

El = 2,052.00

(+
) 9
.16

00
%

PI =1179+00.000

El = 2,064.00
(+) 4

.0000
%

PI =1181+00.000

El = 2,070.00

(+) 3.0
000% PI =1182+00.000

El = 2,072.00

(+) 2.000
0%

(+) 3.
5300

%

PI =1159+02.000

BEGIN DITCH (LT.)

El = 2,042.84

El = 2,079.06

PI =1159+02.000

END DITCH (LT.)

2,040

2,050

2,060

2,070

2,080

2,090

2,040

2,100

2,110

2,120

2,130

2,050

2,060

2,070

2,080

2,090

2,100

88

1174+00 1175+00 1176+00 1177+00 1178+00 1179+00 1180+00 1181+00 1182+00 1188+001187+001186+001185+001184+001183+00

1188+001187+001186+001185+001184+001183+001182+001181+001180+001179+001178+001177+001176+001175+001174+00

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



(INV=2077.3)

60" RCP

(INV=2077.3)

60" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
8
9

n
k
r
i
s
s

I-4700B

R/R SPIKE IN BASE OF 28" PINE
-L- STA 1192+19.58, 130.01' RT.
N 663008  E 931768
ELEV. = 2121.25
BM33

-L-

-L- WB

(+)2.74
73%

(+)2.74
73%

PI = 1187+00.00

EL = 2,087.60'

VC = 400'

K = 812

R/R SPIKE IN BASE OF 28" PINE
-L- STA 1192+19.58, 130.01' RT.
N 663008  E 931768
ELEV. = 2121.25
BM33

-L- EB

-L-

PI = 1194+00.00

EL = 2,104.24'

(+)2.48
00%

(+)2.9
272%

VC = 1,000'

K = 2236

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,080

2,090

2,100

2,110

2,120

2,130

2,140

89

1188+00 1189+00 1196+00 1197+001195+001194+001193+001192+001191+001190+00 1198+00 1199+00 1202+001201+001200+00

1202+001201+001200+001199+001198+001197+001196+001195+001194+001193+001192+001191+001190+001189+001188+00

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



36" RCP

(INV=2109.4)

36" RCP

36" RCP

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
9
0

n
k
r
i
s
s

I-4700B

R/R SPIKE IN BASE OF 10" POPLAR
-L- STA 1205+37.59, 103.78' RT.
N 664067  E 930940
ELEV. = 2116.49
BM34

-L-

-L- WB

PI = 1214+50.00

EL = 2,163.15'

(+)2.74
73% (-)0.7200%

VC = 1,200'

K = 346

(+)2.74
73%

R/R SPIKE IN BASE OF 10" POPLAR
-L- STA 1205+37.59, 103.78' RT.
N 664067  E 930940
ELEV. = 2116.49
BM34

-L- EB

-L-

PI =1209+00.000

El = 2,141.00

(+)
 7.0

270
%

(+
) 1
3.
40

00
%

EL=2115.00

PI=1205+30.00

(INV=2109.4)

36" RCP

EL=2147.70

PI=1209+50.00

PI = 1215+00.00

EL = 2,165.71'

(+)2.9
272% (-)1.0000%

VC = 1,000'

K = 255

(+)2.9
272% BEGIN DITCH (LT.)

END DITCH (LT.)

2,120

2,180

2,190

2,200

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,120

2,130

2,140

2,150

2,160

2,170

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,120

2,130

2,140

2,150

2,160

2,170

90

1202+00 1203+00 1204+00 1205+00 1206+00 1207+00 1208+00 1209+00 1210+00 1211+00 1212+00 1215+001214+001213+00 1216+00

1216+001215+001214+001213+001212+001211+001210+001209+001208+001207+001206+001205+001204+001203+001202+00

2,110 2,110

2,1102,110

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
9
1

n
k
r
i
s
s

I-4700B

R/R SPIKE IN BASE OF 13" OAK
-L- STA 1218+46.62, 101.99' RT.
N 665102  E 930187
ELEV. = 2169.93
BM35

-L-

-L- WB

PI = 1225+00.00

EL = 2,155.59'

(-)0.7200% (-)0.6054%

VC = 400'

K = 3490

(-)0.7200%

PI = 1214+50.00

EL = 2,163.15'

VC = 1,200'

K = 346

R/R SPIKE IN BASE OF 13" OAK
-L- STA 1218+46.62, 101.99' RT.
N 665102  E 930187
ELEV. = 2169.93
BM35

-L-

-L- EB

PI =1216+50.000

El = 2,141.70
(+)
 6.8

000
%

(+
) 1
6.
00

00
%EL=2140.00

PI=1216+25.00

EL=2161.70

PI=1217+75.00

PI = 1225+00.00

EL = 2,155.71'

(-)1.0000%
(-)0.6598%

VC = 1,000'

K = 2939

K = 255

PI = 1215+00.00

EL = 2,165.71'

VC = 1,000'

(-)1.0000%

BEGIN DITCH (LT.)

END DITCH (LT.)

2,180

2,190

2,200

2,210

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,130

2,140

2,150

2,160

2,170

2,210

2,180

2,190

2,200

2,220

2,140

2,150

2,160

2,170

91

1216+00 1217+00 1218+00 1219+00 1220+00 1221+00 1222+00 1223+00 1230+001229+001228+001227+001226+001225+001224+00

1230+001229+001228+001227+001226+001225+001224+001223+001222+001221+001220+001219+001218+001217+001216+00

2,130

2,220 2,220

2,180

2,190

2,130

2,140

2,150

2,160

2,170

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

8
/
7
/
2
0
1
7

7
/
2
4
/
2
0
18

I
4
7
0
0

B
_

R
D

Y
_
P

F
L
_
S
9
2

n
k
r
i
s
s

I-4700B

-L-

-L- WB

END CONSTRUCTION

ELEV. 2,152.21

-L- STA 1230+57.72

(-)0.6054%

-L-

-L- EB

(-)0.6598%

END CONSTRUCTION

ELEV. 2,152.03

-L- STA 1230+57.72

2,130

2,200

2,210

2,220

2,140

2,150

2,160

2,170

2,180

2,190

92

1230+00 1231+00 1232+00 1233+00 1234+00 1235+00 1236+00 1237+00 1244+001243+001242+001241+001240+001239+001238+00

1244+001243+001242+001241+001240+001239+001238+001237+001236+001235+001234+001233+001232+001231+001230+00

2,130

2,210

2,140

2,150

2,160

2,170

2,180

2,190

2,130

2,210

2,140

2,150

2,160

2,170

2,180

2,190

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,220

2,200

2,220

2,200

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
S
1
0
2

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,240

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

102

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 22+00 23+00 24+00

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00

I-4700A

2,140 2,140

-L- Sta.  863+03.72

-Y13RPA- Sta.  10+00.00,  61.00' LT =

BEGIN CONSTRUCTION

-Y13RPA- Sta.  23+00.00

END CONSTRUCTION

-Y13RPA-

2
,1
8
8
.5

6

PI = 12+50.00

EL = 2,192.20'

(+)1.4569% (+)0.6193%

VC = 150'

K = 179

PI = 15+50.00

EL = 2,194.06'

(+)0.6193% (-)2.3255%

VC = 350'

K = 119

PI = 20+75.00

EL = 2,181.85'

(-)2.3255% (+)2.1175
%

VC = 450'

K = 101

2
,1
8
6
.6

1

-Y13RPB- Sta.  18+53.36

END CONSTRUCTION

-L- Sta.   833+84.17

-Y13RPB- Sta.  10+00.00,  61.00' LT =

BEGIN CONSTRUCTION

2
,1
7
4
.1
0

2
,1
6
1.
4
4

PI = 17+25.00

EL = 2,170.63'

(+)1.2681%
(+)2.70

52%

VC = 200'

K = 139

-Y13RPB-

(+)
 8.

00
00

%

(+) 4
.666

7%

(+) 1.3333%
PI =12+80.000

(-) 5.0000% (-) 1.0000%

El = 2,158.00

PI =13+00.000

El = 2,157.00

El = 2,157.60

PI =12+50.000

El = 2,156.20

PI =12+20.000

El = 2,156.00

PI =14+00.000

PI =15+00.000

El = 2,159.49

(+) 3.
4900

%
(+) 0.3000%

PI =16+70.000

El = 2,160.00

El = 2,164.95

PI =18+00.000

(+) 3
.8077

%

(+)
 8.

33
96

%

(+) 1.8182%

EL = 2,154.60

PI = 12+00.00

BEGIN DITCH (LT)

EL = 2,169.40

PI = 18+53.36

END DITCH (LT)
EL = 2,159.50

PI = 11+10.00

END DITCH (LT)

EL = 2,157.50

PI = 10+00.00

BEGIN DITCH (LT)

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
S
1
0
3

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,240

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,240

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,240

103

2,2502,250

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 22+00 23+00 24+00

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00

I-4700A

FOR -Y13RPD- PLAN, SEE SHEET 16 & 17

-L- Sta.  837+83.27

-Y13RPC- Sta.  10+00.00,  61.00' RT =

BEGIN CONSTRUCTION

-Y13RPC- Sta.  18+61.50

END CONSTRUCTION
2
,1
6
6
.6

4

PI = 11+25.00

EL = 2,168.23'

(+)1.2750%(+)0.7969%

VC = 100'

K = 209

PI = 15+70.00

EL = 2,171.78'

(+)0.7969%
(+
)7.0

948
%

VC = 580'

K = 92

2
,1
9
2
.4

6

-Y13RPC-

-L- Sta.  862+73.69

-Y13RPD- Sta.  10+00.00, 61.00' RT =

BEGIN CONSTRUCTION

-Y13RPD- Sta.  20+12.09

END CONSTRUCTION

2
,2

16
.0

3

-Y13RPD-

PI = 10+72.91

EL = 2,188.56'

(+)1.5759% (+)1.2092%

2
,1
8
7
.4

1

PI = 12+25.00

EL = 2,190.40'

(+)1.2092% (-)0.3200%

VC = 150'

K = 98

PI = 14+75.00

EL = 2,189.60'

(-)0.3200% (+)4
.921

1%

VC = 350'

K = 67

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



1 @ 66" RCP

1 @ 66" RCP

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
1
1
5
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,000

2,010

2,020

2,030

2,040

2,050

2,060

I-4700A 115

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00

-Y14-

ELEV.=2052.28
-Y14- STA 11+85.00
BEGIN GRADE

ELEV.=2058.54
-Y14- STA 16+40.00
END GRADE

PI = 12+80.00

EL = 2,055.70'

(+)3.
6000

%
(-)0.6400%

VC = 190'
K = 45

PI = 14+75.00

EL = 2,054.45'

(-)0.6400% (+)2.48
00%

VC = 200'
K = 64

V = 40 MPH+ V = 40 MPH+

= 2056.0

= 100 (FEMA)

= 490

= 2056.2

= 100 (FEMA)

= 490

= 2052.8

= 50

= 220

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

BASE HW ELEVATION

BASE FREQUENCY

BASE DISCHARGE

DESIGN HW ELEVATION

DESIGN FREQUENCY

DESIGN DISCHARGE

CULVERT HYDRAULIC DATA

FT

YRS

CFS

FT

YRS

CFS

FT

YRS

CFS

FOR - Y14 - PLAN, SEE SHEET 21

NC License No: C-1554

Raleigh, North Carolina 27609

343 E. Six Forks Road, Suite 200

HNTB NORTH CAROLINA, P.C.



1 @ 8' x 8' RCBC

48" RCP
48" CMP

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,030

2,020

2,040

2,030

2,040

2,030

2,0202,020

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

I-4700A

7
/
2
4
/
2
0
18

I
4
7
0
0

A
_

R
D

Y
_
P

F
L
_
1
1
6
.d

g
n

n
k
r
i
s
s

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

116

1007+001006+001005+001004+001003+001002+00 1008+00 1009+00 1010+00 1011+00 1012+00

2,040

2,050

2,060

2,070

2,080

2,030

2,020

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 22+00

EL = 2,085.65'

(+)4
.590

0% (-)3.7238%

VC = 700'

K = 84

EL = 2,071.68'

EL = 2,070.07'

(-)3.2073%

EL = 2,068.33'

(-)3.5019%

EL = 2,066.50'

(-)3.6568%

EL = 2,064.82'

(-)3.3694%

EL = 2,063.28'

(-)3.0647%

EL = 2,061.88'

(-)2.8168%

(-)2.6576%

V = 50 MPH+

-Y15RPA-

(-) 4.5873%

El = 2,073.02

PI =19+00.000
(-) 2.0000%

(-) 2.0000%

(-) 0.8000%

El = 2,077.02

PI =17+00.000

PI = 14+25.00

PI = 18+00.00

PI = 18+50.33

PI = 19+50.03

PI = 19+00.12

PI = 20+00.00

PI = 20+50.00

PI = 21+00.00

ELEV.=2061.66
-L- STA 21+08.18, 61.00' LT
-Y15RA- STA 1029+08.18
END GRADE

ELEV.=2066.23
-Y15RPA- STA 10+01.96
BEGIN GRADE

EL = 2,063.56

PI = 21+06.22

END DITCH (LT)

EL = 2,078.30

PI = 15+40.00

BEGIN DITCH (LT)

PI = 1003+00.00

EL = 2,055.76'

(+)0.9507%

2
,0

5
5
.3

3

PI = 1003+50.00

EL = 2,056.15'

(+)0.7820%

PI = 1004+00.00

EL = 2,056.65'

(+)0.9992%

PI = 1004+50.00

EL = 2,057.28'

(+)1.2530%

PI = 1005+00.00

EL = 2,057.99'

(+)1.4122%

(+)1.6730%

PI = 1005+50.00

EL = 2,058.82'

PI = 1008+00.00

EL = 2,064.62'

(+)2.32
00%

(-)0.9713%

VC = 300'

K = 91

V = 50 MPH+

ELEV.=2063.17
-Y15RB- STA 1009+50.00
END GRADE

-Y15RPB-

ELEV.=2055.33
-L- STA 1002+54.49, 73.00' LT
-Y15RPB- STA 1002+54.49 =
BEGIN GRADE
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2,010

2,000

2,010

2,000
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999+00 1000+00 1001+00 1002+00 1003+00 1004+00 1005+00 1006+00 1007+00 1008+00 1009+00 1010+00 1011+00 1012+00

2,070

2,080

2,090

1011+00 1012+00 1013+00 1014+00

2,060

2,050

2,120

2,110

2,100

2,040

2,030 2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,120

2,110

PI = 1012+50.00

EL = 2,076.08'

(+)3.3
980%

(+
)8.

75
00

%

VC = 200' P
I 
=
 

10
13

+
5
8
.1
1

E
L
 
=
 

2
,0

8
5
.5

4
'

P
I 
=
 

10
13

+
6
6
.0

7

E
L
 
=
 

2
,0

8
6
.2

4
'

P
I 
=
 

10
13

+
7
1.
7
6

E
L
 
=
 

2
,0

8
6
.7

4
'

P
I 
=
 

10
13

+
8
0
.0

0

E
L
 
=
 

2
,0

8
7
.4

6
'

P
I 
=
 

10
13

+
8
8
.0

3

E
L
 
=
 

2
,0

8
8
.1
6
'

P
I 
=
 

10
13

+
9
5
.0

0

E
L
 
=
 

2
,0

8
8
.7

7
'

P
I 
=
 

10
14

+
0
5
.0

0

E
L
 
=
 

2
,0

8
9
.6

7
'

P
I 
=
 

10
14

+
15
.0

0

E
L
 
=
 

2
,0

9
0
.4

8
'

P
I 
=
 

10
14

+
2
5
.0

0

E
L
 
=
 

2
,0

9
1.
2
4
'

E
L
E

V
.=

2
0
7
1.
7
3

-
Y
15

R
P
C
-
 
S
T
A
 
10

11
+

2
2
.0

0
B
E

G
IN
 

G
R

A
D

E

E
L
E

V
.=

2
0
9
1.
4
9

-
Y
15

R
P
C
-
 
S
T
A
 
10

14
+

2
8
.4

7
E

N
D
 

G
R

A
D

E

-Y15RPC-

PI = 999+50.00

EL = 2,055.52'

(-)1.1308%

(-)1.2210%

PI = 1000+00.00

EL = 2,054.91'

PI = 1000+50.00

EL = 2,054.46'

(-)0.9072%

PI = 1001+00.00

EL = 2,054.31'

(-)0.2982%

PI = 1001+50.00

EL = 2,054.33'

(+)0.0500%

PI = 1002+00.00

EL = 2,054.62'

(+)0.5702%

(+)1.0000%

PI = 1002+75.00

EL = 2,055.37'

VC = 150'
K = 110

PI = 1004+65.00

EL = 2,059.85'

(+)2.36
00% (-)0.3200%

VC = 230'
K = 86

PI = 1006+65.00

EL = 2,059.21'

(+)0.9534%

VC = 130'
K = 102

V = 50 MPH+

V = 50 MPH+
V = 50 MPH+

ELEV.=2059.84
-Y15RPC- STA 1007+30.43
END GRADE

-Y15RPC-

ELEV.=2055.91
-L- STA 999+14.70, 73.00' RT
-Y15RPC- STA 999+14.70 =
BEGIN GRADE
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I-4700A

10+00 11+00
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2,040

2,050

2,060

2,070

2,080

2,030

2,090

2,100

2,110

2,120

1017+00 1018+00 1019+00 1020+00 1021+00 1022+00 1023+00 1024+00

2,040

2,050

2,060

2,070

2,080

2,030

2,090

2,100

2,110

2,120

2,040

2,050

2,060

2,070

2,080

2,030

2,090

2,100

2,110

2,120

2,040

2,050

2,060

2,070

2,080

2,030

2,090

P
I 
=
 

10
+

4
7
.1
9

E
L
 
=
 

2
,1
5
1.
15
'

(+)2
.0039

%(+
)4.

46
71%

E
L
E

V
.=

2
15

0
.8

3
-
Y
15

F
-
 
S
T
A
 
10

+
3
1.
0
7

B
E

G
IN
 

G
R

A
D

E

E
L
E

V
.=

2
15

3
.1
3

-
Y
15

F
-
 
S
T
A
 
10

+
9
1.
5
4

E
N

D
 

G
R

A
D

E

-Y15F-

V = 45 MPH+
ELEV.=2084.04
-Y15RPD- STA 1017+20.00
BEGIN GRADE

PI = 1018+75.00

EL = 2,086.28'

(+)1.4400% (-)1.6000%

VC = 200'

K = 66
PI = 1020+50.00

EL = 2,083.48'

(-)1.6000% (-)0.4000%

VC = 100'

K = 83

PI = 1022+25.00

EL = 2,082.78'

(-)0.4000% (-)1.9472%

VC = 150'

K = 97

PI = 1023+00.00

EL = 2,081.32'

(-)2.1780%

PI = 1023+50.00

EL = 2,080.23'

PI = 1024+00.00

EL = 2,078.83'

(-)2.7940% (-)3.0415%

V = 45 MPH+
V = 50 MPH+

-Y15RPD-

ELEV.=2078.53
-L- 1024+09.96, 74.50' RT

-Y15RPD- STA 1024+09.96 =
END GRADE
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